Abstract -The research focuses on the context of several issues, which are influencing housing demand and affordability of new built apartment complexes. Theoretical studies, statistical data analysis as well as housing affordability calculations were used. Research results indicate that in the current situation there are several threats, which do not allow to use full potential in order to increase sustainable housing demand and affordability of Riga 21st century apartment complexes.
IntroductIon
Housing demand and affordability are closely related to sustainable development. According to the Sustainable Development Strategy of Riga until 2030 "the principle of sustainable development determines, that the present as well as next generations have to be provided for qualitative environment and balanced economic development, rational usage of natural, human and material resources, and saved and developed natural and cultural heritage" [1] . Residential environment plays a significant role in the context of city evolution, therefore ensuring of its qualitative development is defined as one of the most important development guidelines at all planning levels. Residential areas cover 25 % of Riga territory [2] , and 93.3 % of citizens are living in apartment blocks [3] . These apartment blocks are mostly constructed to the standardized projects of the Soviet period and located in largescale housing estates, however, new apartment building complexes are also appearing. In the period of 2000-2016, more than 20 thousand new apartments have been built [4] . Nevertheless, knowledge about the context of demographics, economics and real estate issues regarding housing demand and affordability of new built apartments is still incomplete and needs to be improved in order to ensure progress towards sustainability.
I. demographIcs

A. Population of Latvia
According to the statistics, in the period of 2000-2016, population of Latvia dropped by 412 thousand or 17.3 %, population in Riga declined by 16.5 %, but population in the agglomeration of Riga increased by 2.3 % (Fig. 1) [5] . Although in Latvia emigration increased compared with immigration and mortality rate has gone up [6] , the data shows that the counties located near Riga are able to attract citizens and are more resistant to demographic changes. In 2014, the University of Latvia published results of the research about the selection criteria of inhabitants living in agglomeration of Riga when choosing living place. Among the most mentioned criteria were such aspects as safety for oneself, family and property, peaceful living conditions and fresh air. However, 75 % of all citizens of agglomeration visit Riga every day and at least 67 % use daily services in Riga [7] . This situation stimulates the use of private transport, reduces population density in the city and has a negative impact on the sustainable development of the city.
B. Population of Riga
In the period of 2000-2014, population of Riga has been decreasing in almost all neighbourhoods of the city. However, the biggest reduction was stated in the central part of the city, where the number of inhabitants has dropped by 30 %. At the same time in Purvciems neighbourhood population has decreased only by 5 % [8], which means that neighbourhoods with large scale housing estates are more resistant to population decline. In the beginning of 2016, population of Riga accounted for almost 640 thousand [5] . It is expected, that it will gradually continue to decrease and in 2030, the number of inhabitants in Riga could be in the range of 500 thousand to 580 thousand [9] . However, according to the Sustainable Development Strategy of Riga until 2030, it is planned to increase the number of inhabitants to 700 thousand, which is necessary to provide adequate social and economic stability and development of the city [1] . This could be achieved through the implementation of an appropriate policy ensuring the decrease in emigration, attraction of new citizens, an increase in birth rate, etc.
According to the statistics, in the period of 2005-2016, the number of households consisting of 1 person has increased by 7.7 %, while the number of households with 3 or more persons has decreased by 8. 4 % [10] . It is expected that in 2025, more than 50 % of all households will consist of 1 person or a couple without children and together with increasing energy costs, these changes will influence the demand for housing, its size and type [11] . However, for balanced change of generations, it is necessary to have enough households with two or more children [12] , therefore it is necessary to provide adequate housing also for them.
In the period of 2000-2016, the population aged 15-64 has dropped by 4 % and in 2016 reached 416 thousand. At the same time, the number of people aged over 62 has increased by 2 % [13] . Like in many other European countries, reduced fertility and mortality promote the aging of the population [14] , which increases the demographic load and adversely affects the sustainability of national economy. per capita in apartments and 53 m 2 in single-family houses [16] . If in 2030 the number of inhabitants increases to 700 thousand, more than 5 million square metres of floor area will be needed to ensure adequate living conditions. If the number of inhabitants continues decreasing, less than 400 thousand square meters of floor area will be needed.
C. Floor Area per Capita
II. economIcs
In 2008, Latvia faced economic crisis, which led to limited housing affordability. Insufficient housing affordability is a major cause of homelessness, which in turn contributes to poverty and social exclusion. Together with constant rise in prices of various housing related services such as heating, water supply, electricity, etc., an increasing number of people were unable to cover housing expenses [17] . Housing is one of the fundamental human rights to ensure quality of life. Article 25 of the Universal Declaration of Human Rights adopted by the United Nations General Assembly in 1948, states: "Everyone has the right to a standard of living adequate for the health and well-being of himself and of his family, including food, clothing, housing and medical care and necessary social services, and the right to security in the event of unemployment, sickness, disability, widowhood, old age or other lack of livelihood in circumstances beyond his control" [18] . According to the statistics, housing expenses per household member as a percentage of disposable income has decreased from 17.9 % in 2011 to 14.0 % in 2016 [19] . The proportion of households, which points to the very burdensome impact of housing related expenses, has dropped to 28.6 % in 2016 [20] . The situation is improving, due to an increase of income of population, friendly bank lending policy, as well as low interest rates. However, there is a lack of affordable and appropriate housing, and the time necessary to save for a down payment is still too long [21] . Therefore, the opportunities of households to obtain homes are still limited.
A. Housing Affordability
Economics has direct impact on household income and influences housing affordability. In order to provide evaluation of housing affordability of Riga 21st century apartment complexes, 40 research objects were selected according to the following parameters: the complex consists of at least 2 separate buildings in one compositional ensemble; at least 80 apartments are provided; the first construction phase has been completed in the period of 2000-2016.
Six out of 40 selected 21st century apartment complexes in Riga are social housing with specific renting rules. Average price per one square metre of the remaining 36 research objects is 1 582 euro, which is 44 % more than average price in the whole apartment sector. [25] . In 2015, average income of households in Riga reached 1 156 euro. In 2016, average gross wage in Riga was 971 euro and net wage 710 euro [26] .
Housing affordability was calculated with two methods. The first one was the "Median Multiple" method, widely used in order to evaluate real estate markets and recommended by the United Nations and World Bank. Using this method, average apartment price is divided by gross annual average household income. Housing affordability rating is as follows: affordable -is rated up to 3.0 points, moderately unaffordable -in the range from 3.1 to 4.0 points, seriously unaffordable -in the range from 4.1 to 5.0 points, and severely unaffordable -from 5.1 and more points [27] .
The second method was "Housing Affordability Index (HAI)", used in the research report on Baltic housing affordability index by Macro Research Department of Swedbank Large Corporates & Institutions. The following formula of housing affordability index has been used: HAI = [(1.5 of average monthly net wages) / (monthly mortgage payment / 30 %)] × 100. If this index is higher than 100, households can afford housing. The higher the index number, the larger affordability [28] .
Median Multiple indicator of 36 research objects in average reached 5.4 points (Fig. 2) , which means that Riga 21st century apartment complexes are considered as severely unaffordable. At the same time housing affordability index (HAI) reached 107.6 points (Fig. 3) . Although this result indicates that households can afford housing, it is much lower than average HAI in Riga, which in June 2016 reached 166.5 points [28] .
Housing affordability by income quintile groups shows, that if average monthly mortgage payment of 320 euro for 60 m 2 large apartment does not exceed 30 % of household income, only the 4th and 5th quintile group can afford this payment. In 2016, in total these quintile groups covered 52.4 % of Riga inhabitants [29] . The 1st and partially also the 2nd quintile group most likely are qualified for social apartment assignment. The 3rd quintile group cannot afford housing in new built apartment complexes and most likely is not qualified for social housing. Current situation is aggravated by the fact that each of the new build apartment complexes is in a certain price category. It means that all citizens of the complex are from the same socio-economic class. This situation is one of the threats and can lead to social segregation, because it does not provide social inclusiveness.
B. Support Programs and Social Housing
The support program ALTUM for families with children, guarantees a housing loan if a family has steady income, but does not have sufficient savings for the first down payment. If a family has one child, the amount of the guarantee is 10 % and cannot exceed 10 thousand euro. If a family has two children, the amount of the guarantee is 15 % and cannot exceed 15 thousand euro. But if a family has three or more children, the amount of the guarantee is 20 % and cannot exceed 20 thousand euro. Since the launch of the program in 2015, ALTUM has issued more than 6 thousand guarantees with the total amount of almost 41 million euro [30] . The high figure indicates that there is the need for such support and interest from the families.
Since housing is one of the basic needs of people, some households which are in crisis situation or have insufficient material resources to provide housing, can qualify for an apartment allowance according to the Social Services and Social Assistance Law [31] . Another solution is to claim for a social apartment, if a person or a family meets one of the specified categories, such as separately living pensioners with low income, persons with the 1st or 2nd group of disability, etc. The rental agreement for social apartment has to be concluded with the Riga City Council for six months, and if the circumstances have not changed during this period, the contract may be renewed. The rent in social housing apartments is 0.06 euro per 1 m 2 and the municipality covers part of the utility payments -25 % for heating and 50 % for water and sewerage. Although a number of new buildings of social housing were built, there were almost 1 500 citizens of Riga registered in the social housing queue in 2015 [32] , which meant that the social housing stock needed to be increased in order to resolve the existing situation.
III. real estate
A. Characteristics of Housing Stock and Real Estate Market
In 2011, almost 45.0 % of all housing stock were apartment buildings, of which 19.8 % were low-rise buildings, 17.9 % were 5-9 storey buildings, 5.6 % were 6-9 storey buildings, and 1.4 % were 10 or more storey buildings [33] . The statistics show that in 2011, distribution of citizens by the year of their residential house construction was as follows: 20 % were living in houses built in the period until 1946, 72 % -in houses built in the period of 1946-1990, and 8 % were living in houses built in the period of 1991-2011 [33] . According to the data of the State Land Service for the year of 2014, 42 % of new built apartments in Riga city centre were owned by residents, 34 % -by foreigners and 23 % -by companies. But in other neighbourhoods 65 % of new built apartments were owned by residents, 22 % -by companies and 13 % -by foreigners [34] . It can be concluded that the structure of apartment owners is diverse in different parts of the city and relates to the prices and policy of temporary residence permits.
Real estate market in the period of 2000-2016 was affected by several factors including the economic crisis, which contributed to changes of household income and economic activity, as well as changes in the field of mortgage loans and political decisions of temporary residence permits. According to statistics, the period of 2009-2010, when the economic crisis reached the lowest point, had the least number of deals in real estate market. However, the number of transactions and the price per square metre gradually has been increasing [35] , indicating a recovery and stabilization of economic situation. Although the number of 21st century apartment deals is approximately 4 times smaller than the number of standard housing deals in large scale housing estates, the total sum of transactions in new projects is equivalent and even higher [35] . Such a situation indicates exaggerated difference between new build apartments and former residential housing stock.
B. Housing Demand
The most demanded apartments in the new built apartment projects are 2 and 3 room apartments with an area of 70-75 m 2 and the sum of transactions on average is 80 to 90 thousand euro. In the situation of a similar quality and area apartments, customers usually choose an apartment with more rooms, despite rooms being smaller [36] . The statistics on the offers of new built apartments and the number of transactions in the largest neighbourhoods of Riga in the 3rd quarter of 2015 show that most deals are registered in Pļavnieki neighbourhood (63 deals) where there is also the largest number of offers (134 offers). At the same time, in the central part of the city there were 402 offers, however, only 84 transactions were registered [32] . The current situation shows that the number of offers in the largest neighbourhoods of Riga is approximately 4 times higher than the number of transactions, thus creating apartment surplus in real estate market. The percentage of vacant apartments in the new Riga apartment complexes in 2016 was in the range between 2 to 46 % [22], [23] , which leads to inefficient consumption of resources and has a negative impact on sustainability of residential environment.
Despite the availability of new offers in the city, the research on living place selection criteria of inhabitants of the Riga agglomeration, identified that the closest counties significantly compete with the capital, because they are able to offer lower prices for the same type of real estate, including renting and property acquisition. The choice is influenced also by several subjective aspects, such as air and water quality, proximity to nature, more humane scale of the living environment, which is more important for the inhabitants than the employment opportunities in the vicinity or the availability of services [7] .
conclusIon
The population of Riga has declined, therefore, it is necessary to implement a policy that would allow to keep the optimal number of inhabitants in the city as well as provide rational distribution of their location in accordance with the intended density and reduce their desire to move outside Riga. The city should promote the diversity of housing supply taking into account the age structure of the population and the composition of households, as in the current situation the city faces both the aging tendency of the population and the need for a balanced process of generation change, which requires a relatively high number of large families and, consequently, adequate housing.
The fastest development of new apartment building construction was observed during the period of economic growth in 2004-2008, after which the economic crisis with a decline in construction volume followed; so far the development has not returned to the pre-crisis level. Economic crisis, together with demographic trends and competitive real estate market in agglomeration of Riga, has created a number of new challenges, including an increase in the share of empty housing in the common housing stock.
The calculations of housing affordability of Riga 21st century apartment complexes by Median Multiple method has reached 5.4 points (rated as severely unaffordable), and by housing affordability index (HAI) -107.6 points (rated as affordable). The results are low and have to be improved in order to ensure affordable housing for all groups of population. Despite the support programs and social assistance, there is still a queue for social housing. Moreover, the situation of housing affordability by income quintile groups shows, that each complex is occupied by the same socio-economic class, thus creating a danger of segregation in residential environment.
The situation in real estate market shows that there is a lack of appropriate housing offers to match citizens' wishes, needs and opportunities. Despite the development of mortgage lending and support programs, it takes too much time to save for a down payment which is the main obstacle to the purchase of housing. Citizens' choices for housing acquisitions are limited also by the difference between the affordability of new built and standard apartments of large scale housing estates. This means that most of the households either have to choose a standard apartment or wait for an economic offer. 
